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Abstract

This paper examines a tax policy change that would eliminate the interest
expense as a tax-deductible item for businesses. We analyze this change using
a tax revenue neutral setting in a Modigliani-Miller world. The analysis uses
two scenarios to compare the change to the present U.S. Tux Code. Scenario
one assumes a non-competitive environment with sticky prices. Scenario two
assumes that companies or industries with low leverage would cut prices in-
stead of realizing excess profits. The reduction in prices will redistribute the
present value of the corporate tax shield from the stockholder to the consumer.
Using the Modigliani-Miller methodology for valuation, the maximum value
(equivalent to theoretical value in this case) of the tax shield is approximately
$712 billion. The actual value is probably less than half the theoretical amount.
Under either scenario, the weighted average cost of capital increases for le-
vered firms.

Introduction

For business owners an important feature of the U.S. Tax Code is the policy
that allows business interest expense to be tax deductible. Modigliani and Miller
(1963) have shown that tax-deductible interest expense adds value to the firm
when debt is used in the capital structure. Several changes to the Tax Code have
been proposed that would eliminate this important deduction. These proposals
include the flat-tax, value added tax (VAT), and a national sales tax. Sullivan
(1995) examines these tax proposals in detail but does not address the loss in
value from the elimination of tax-deductible business debt. This paper examines
the effects of a corporate tax policy under which interest expense is not tax de-
ductible. This change could be the result of either the elimination of corporate
taxes or a modification in the corporate tax code.

A tax code change that eliminates the firm value added by tax deductible
debt would be of strategic importance to investors and business managers. Con-
sidering the theoretical relationship between firm value, leverage, and taxes de-
veloped by Modigliani and Miller (1963), a tax code change of this type will have
an impact on relative firm valuation that will directly impact stock prices. This
change will also affect capital structure decisions and could impact capital bud-
geting decisions because of potential cost of capital changes.
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We examine this issue by analyzing a tax system change that eliminates the
tax deductibility of interest expense while keeping total corporate tax revenue
constant. The externalities associated with the current tax system would undergo
changes if interest expenses were no longer deductible. The most important change
would be the loss of the value of the tax shield to the owners of the business. But
wealth is neither created nor destroyed by changing the tax code, it is merely
redistributed. We show in our findings that in a perfectly competitive economy
the value of the tax shield is redistributed back to the consumer through lower
prices.

This change in the tax code will also affect the cost of capital for firms that
use debt. Since the use of tax-deductible interest expenses increases the value of
the firm, the cost of capital of the firm can be reduced by using debt. Firms using
debt would have their cost of capital increase if the change is considered in isola-
tion. An increase in the cost of capital would tend to put U.S. firms at a competi-
tive disadvantage in international markets. Other aspects of some of the pro-
posed tax changes — such as making dividend payments and capital gains non-
taxable for investors — would reduce the cost of capital and help offset increases
from the loss of the interest expense deduction.

Another factor we examine is the effect of the tax code change on the risk
associated with debt repayment. The risk associated with a claim on the firm’s
cash flow is inversely related to the priority of the claim on the earnings stream of
the firm. Under the current tax system, interest payments to lenders have priority
over corporate income taxes since interest expense is deducted before taxes are
computed. This makes the lenders’ claim less risky in comparison to a tax code
change that results in interest expenses not being deductible.

If business interest expenses become nondeductible, this change will have an
differing impact on firms with different capital structures. The firm with low
financial leverage could benefit from this change while the highly levered firm
would not benefit. We show in the findings how the change would impact the
stock prices of firms with different amounts of leverage. This factor is of critical
importance to financial analysts and the investing public.

Corporate Valuation

The Modigliani-Miller (1958, 1963) analysis of the effect of capital structure
on the cost of capital forms the basis for our analysis. We use the standard
Modigliani-Miller (MM) assumptions that assume, among other things, that all
firms are in the same risk class and that firms issue only two types of claims; risk-
free debt and risky equity. For a complete list of assumptions and a detailed
presentation of the MM analysis, see Copeland and Weston (1988). The MM
Proposition I, modified for tax-deductible corporate debt, holds that the value of
the levered firm, V1, is equal to the value of an unlevered firm, Vu, plus the present
value of the tax shield provided by debt, tD. We have
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VIi=Vu +1D, ¢))
where t is the corporate tax rate and D is the amount of debt used.

If the corporate tax code were to be changed where interest expenses related
to corporate debt were no longer tax-deductible then we would have

Vi=Vu (2)
The present value of the tax shield that belonged to the owners of the firm is lost.
The source of the added value is usually not addressed in finance literature, but,
as we will demonstrate, this value is redistributed to the consumer in a perfectly
competitive economic system.

The MM Proposition II states that the expected return on a share of stock is
equal to the appropriate capitalization rate, r, for an unlevered stock plus a pre-
mium related to financial risk equal to the debt-to-equity ratio (B/S) times the
difference between r and the cost of borrowing, kb. Adjusted for taxes, the return
on equity, ks, can be computed using

ks = r+ (1-t) (r-kb) (B/S). 3)

One of the great contributions of the MM papers was the demonstration that
the cost of capital for the firm was invariant to capital structure in the absence of
tax effects. But since the interest expense on corporate debt is tax-deductible, the
cost of capital can be reduced by using debt in the capital structure. The weighted
average cost of capital (WACC) is computed using

WACC = (1-1) kb [BAB+S)] + ks [S/(B+S)]. @

Analysis

Assumptions and Methodology

To analyze the effects of tax policy change, we assume that any changes
made in the tax code will be revenue neutral. Thus, the total taxes collected after
the change will equal the total taxes collected before the change. This assump-
tion allows the analysis to focus on the impact of this change alone. If interest
expenses are no longer tax-deductible the taxable income would increase. To
maintain revenue neutrality, we reduce the tax rate so the government collects the
same amount of tax revenue after the change. Since firms use different amounts
of debt in their capital structure, the reduction in the tax rate will affect firms
differently. After the change, firms with below average amounts of debt will pay
less tax. Firms with higher than average debt will pay more tax. Firms with an
average amount of debt would find their corporate income tax unchanged. The
change would benefit firms that use little debt and hurt firms that use higher than
average amounts of debt.

The economic behavior of firms who pay lower taxes as aresult of the change
is a critical factor in the analysis. We use two scenarios to examine the change
under competitive and non-competitive economic environments.. In the first sce-
nario, we assume a non-competitive environment. In this environment, prices are
sticky and do not change when we reduce the tax rate. Since prices do not change,
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total corporate sales and total earnings for the three firms will be the same as
under the current tax policy (the base case). In this scenario, the no-leverage firm
receives an earnings increase, the high-leverage firm receives an equal earnings
decrease, and the average-leverage firm has constant earnings. In the second
scenario, we assume competition. Competitive pressure from firms with below-
average leverage would lead to price cuts rather than windfall profits. Under
either scenario, the value of firms that are identical except for leverage becomes
equal after the tax code change. Their tax bills also become equal. When the
distortion caused by the tax system is removed or changed, firms with identical
functions and levels of sales would have the same value and pay the same tax.

What happens to the value of the tax shield, tD? In the examples below, we
show that in the non-competitive scenario high leverage firms lose value to low
leverage firms. Under perfect competition, the consumer receives the value of
the tax shield as price reductions.

We analyze the effect that this change in the tax code has on investors. We do
this by examining changes in the risk/return characteristics of the securities of the
corporation. We examine changes in stock prices and the return on equity (ROE)
which will affect shareholders. We also show how the change could affect risky
debt. An important risk indicator for bondholders is the times-interest earned or
coverage ratio. The coverage ratio is the amount of earnings available for debt
service divided by the amount of the interest expense. High coverage ratios mean
jess risk for the bondholders.

The Example

It is straight forward to show the loss of the tax if interest expenses are not
tax-deductible. It is also evident that stockholders of highly levered firms will
suffer losses on their investment in these firms. To show what happens to this
value is more complicated. If some stockholders will be worse off, who will
benefit? We have outlined the answer to this question above. We use an example
to demonstrate the logic of these answers. The example details the flow of funds
that would occur due to the change in the tax code.

In the following example we use three firms that differ only in capital struc-
ture to demonstrate the ramitications of making interest expenses non-deduct-
ible. One company uses no debt in its capital structure, another company uses a
relatively large amount of debt, and the third company uses an average amount of
debt. We assume a Modigliani-Miller world with corporate taxes.

The unlevered company, NOLEVCO, has a net income (also cash flow) of
$187.50 and the appropriate capitalization rate or discount rate, r, is 12.5%. Since
the company is unlevered, the cost of capital and ROE are also 12.5%. This
results in $1500 value for NOLEVCO and, because the company has 150 shares
outstanding, the market value of a share is $10.00. The pre-change corporate tax
rate is 25%. The first column of Table 1 presents the base case financial data for
NOLEVCO.
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Table 1

NOLEVCO Financial Data

Income Statement

Current Policy Nondeductible Interest Expense

Tax Deductible Interest Scenario 1 Scenario 2

Sales $1,000.00 Sales $1,000.00 Sales $987.50
Costs (750.00)  Costs (750.00) Costs (750.00)
Op. Pr. 250.00  Op. Pr. 250.00  Op.Pr. 237.50
Int. Exp. 000 Tax (@20%) (50.00) Tax (@21%) (50.00)
E. B. Tax 250.00 E A.Tax 200.00 E.A.Tax 187.50
Tax (@25%) (62.50) Int. Exp. 0.00 Int. Exp. 0.00
N. L 187.50 N.L 200.00 N.L 187.50

Values and Ratios

Current Policy

Nondeductible Interest Expense

Tax Deductible Interest Scenario 1 Scenario 2

Equity Book Value $1,500.00 $1,500.00 $1,500.00
Tax Shield Value 0.00 0.00 0.00
Sticky Price Value 0.00 125.00 0.00
Amount of Debt 0.00 0.00 0.00
Total Value of Firm $1,500.00 $1,625.00 $1,500.00
Return on Equity 12.50 % 12.31 % 12.50 %
Weighted Average

Cost of Capital 12.50 % 12.31 % 12.50 %
Share Price $10.00 $10.83 $10.00
Earnings Per Share $1.25 $1.33 $1.25
Debt Coverage Ratio NA NA NA

Notes: Shares outstanding = 150,
Op. Pr. = Operating Profit,
E. B. Tax = Earnings Before Tax,
N. I. = Net Income

Int. Exp. = Interest Expense,
E. A. Tax = Earnings After Tax,
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The capital structure of the company with average leverage, NORMCO, is
$1000 equity (S) and $500 debt (B). The cost of borrowing is 10%. The value of
the tax shield (the tax rate multiplied by the amount of debt) is $125. This results
in an equity market value of $1125. With 100 shares outstanding, the value per
share is $11.25.- The ROE is computed using (3), and for NORMCO is 13.33%.
The cost of capital is computed using (4) and the result is 11.54%. The financial
data for NORMCO is presented in the first column of Table 2.

The company with high leverage, HILEVCO, has borrowed $1000, has a
book equity value of $500, and a tax shield worth $250. The market value of the
equity is $750. With 50 shares outstanding, the value per share is $15.00.
HILEVCO has a return on equity of 15.00% and a cost of capital of 10.71%.
Refer to the first column in Table 3 for the financial data of HILEVCO.

Findings

Next we examine these companies after the tax change using the two eco-
nomic scenarios outlined above: sticky prices and perfect competition. After the
tax code change, we compute taxes after deducting operating costs. These oper-
ating costs are equal for the three firms since they differ only in capital structure.
We reduce the tax rate from 25% to 20% in the first scenario and to approxi-
mately 21% in the second scenario to achieve tax revenue neutrality.

In the first scenario, we assume a non-competitive environment. In this en-
vironment, prices are sticky and do not change after we reduce the tax rate. Since
prices do not change, total corporate sales and total earnings will be the same as
under the current tax policy (the base case). While the totals remain the same, the
no-leverage firm receives an earnings increase, the high-leverage firm and equal
earnings decrease, and the average-leverage firm has constant earnings.

The middle column of Table 1 shows the financial impact of the tax change
under scenario one for NOLEVCO. The tax bill of the firm decreases from $62.50
to $50.00, increasing earnings by $12.50. Treated as a perpetuity and discounted
at the risk free rate of 10.00%, this addition to earnings will add $125 to the value
of the firm. In the MM analysis, the present value of the tax shield is computed
by discounting at the risk free rate. We use the same logic here to compute the
present value of a stream of excess profits. The $125 added value, recorded in the
sticky-price value row of Table 1, also will apply to the other two firms under the
first scenario. The effect of these windfall profits is to reduce the discount rate
applicable to the firm (and the ROE) to 12.31%. This rate can be found by divid-
ing the earnings by the value of the firm ($200/$1625).

Perfect competition is the assumption in the second scenario. Competitive
pressures from firms with below average leverage would lead to price cuts rather
than windfall profits. If we assume that costs and unit volume remain constant,
tive pressures from firms with below average leverage would lead to price cuts
rather than windfall profits. If we assume that costs and unit volume remain
constant, then sales revenue decreases by the amount of the price cut. We show
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Table 2

NORMCO Financial Data

Income Statement

Current Policy Nondeductible Interest Expense

Tax Deductible Interest Scenario 1 Scenario 2

Sales $1,0000.00  Sales $1,000.00  Sales $987.50
Costs (750.00) Costs (750.00) Costs (750.00)
Op. Pr. 250.00 Op.Pr. 250.00 Op. Pr. 237.50
Int. Exp. (50.00) Tax (@20%) (50.00) Tax(@21%) (50.00)
E. B. Tax 200.00 E. A.Tax 200.00 E.A.Tax 187.50
Tax (@25%) (50.00) Int. Exp. (50.00) Int. Exp. (50.00)
N. L 15000 N.L 15000 N.L 137.50

Values and Ratios

Current Policy Nondeductible Interest Expense
Tax Deductible Interest  Scenario 1 Scenario 2
Equity Book Value $1,000.00 $1,000.00 $1,000.00
Tax Shield Value 125.00 0.00 0.00
Sticky Price Value 0.00 125.00 0.00
Amount of Debt 500.00 500.00 500.00
Total Value of Firm $1,625.00 $1,625.00 $1,500.00
Return on Equity 1333 % 13.33 % 13.75 %
Weighted Average
Cost of Capital 11.54 % 1231 % 12.50 %
Share Price $11.25 $11.25 $10.00
Earnings Per Share $1.50 $1.50 $1.38
Debt Coverage Ratio 5.00 4.00 3.75

Notes: Shares outstanding = 100,
Op. Pr. = Operating Profit, Int. Exp. = Interest Expense,
E. B. Tax = Earnings Before Tax, E. A. Tax = Earnings After Tax.,
N. I. = Net Income
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Table 3

HILEVCO Financial Data

Income Statement

Current Policy Nondeductible Interest Expense

Tax Deductible Interest Scenario 1 Scenario 2

Sales $1,000.00  Sales $1,000.00  Sales $987.50
Costs (750.00) Costs (750.00) Costs (750.00)
Op. Pr. 250.00 Op. Pr. 250.00  Op. Pr. 237.50
Int. Exp. (100.00) Tax (@20%) (50.00) Tax (@21%) (50.00)
E. B. Tax 150.00 E.A.Tax 200.00 E.A.Tax 187.50
Tax (@25%) (37.50) Int. Exp. (100.00) Int. Exp. (100.00)
N. L 11250 N.L 100.00 N.L 87.50

Values and Ratios

Current Policy Nondeductible Interest Expense

Tax Deductible Interest Scenario 1 Scenario 2
Equity Book Value $500.00 $500.00 $500.00
Tax Shield Value 250.00 0.00 0.00
Sticky Price Value 0.00 125.00 0.00
Amount of Debt 1000.00 1000.00 1000.00
Total Value of Firm $1,750.00 $1,625.00 $1,500.00
Return on Equity 15.00 % 16.00 % 17.50 %
Weighted Average
Cost of Capital 10.71 % 12.31 % 12.50 %
Share Price $15.00 $12.50 $10.00
Earnings Per Share $2.25 $2.00 $1.75
Debt Coverage Ratio 2.50 2.00 1.88

Op. Pr. = Operating Profit,
E. B. Tax = Earnings Before Tax,
N. I. = Net Income

Int. Exp. = Interest Expense,
E. A. Tax = Earnings After Tax.,
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NOLEVCO’s financial results for the second scenario in the third column of
Table 1. In this scenario, NOLEVCO’s earnings remain at the original $187.50
level and the firm’s discount rate remains at the base case rate of 12.50%. The
share price that increased in the first scenario to $10.83 due to the windfall in-
crease in earnings, returns to the original level of $10 in the second scenario.
There are no windfall benefits for the firm, and we assign zero value the sticky-
price value row. The tax change would not affect the stockholders of this firm
under scenario two.

We present the post-tax change financial information for NORMCO in col-
umn two and three of Table 2. In scenario one, the firm looses the value of the tax
shield ($125) but gains an equal benefit from sticky prices. The WACC increases
to 12.31%, the same as the discount rate of the unlevered firm under windfall
profits. The values of the levered and unlevered firm have to be equal when there
is no tax shield. This result is consistent with the theory of MM. The way this
happens under the first scenario is for the sticky-price value to apply to the le-
vered as well as the unlevered firm.

In the second scenario, competition from the unlevered firm causes prices to
decrease and NORMCO will experience a $12.50 reduction in earnings. Since
the value of the tax shield has been lost and there is no benefit from sticky prices,
the value of the firm is the same as the value of the unlevered firm. The share
price falls to $10, the same price as the unlevered firm.

Column two and three in Table 3 shows the financial data for HILEVCO
after the tax change. Because HILEVCO has above average leverage, the tax
change will cause a reduction in earnings in both scenarios. The reduction in
earnings in the first scenario equals the gain realized by NOLEVCO. In scenario
one, value is transferred from firms with above average leverage to firms with
below average leverage. The loss in stockholder value by HILEVCO is equal to
the gain in NOLEVCO stockholder value. In the second scenario, HILEVCO
share price declines to $10.00, the same as the other two firms.

In Tables 1 through 3 the share prices, earnings per share (EPS), and ROE are
consistent with the MM propositions. In scenario two, we have the situation
where all firms have the same WACC and share price. The EPS and ROE in-
crease with leverage to reward the stockholders for exposure to financial risk.

To maintain the MM result under the second scenario, the present value of
the price reduction must equal the present value of the tax shield. The total value
of the tax shields of the three firms is $375; NOLEVCO $0, NORMCO $125, and
HILEVCO $250. The price cut (reduction in revenue) is $12.50 per firm, or
$37.50 in perpetuity. Using the risk free rate of 10%, the present value of this
perpetuity is $375. The loss in value to the stockholders is redistributed to the
consumer. The consumer would receive a price reduction of 1.25% under perfect
market conditions. Goods that previously cost $1,000 would now cost $987.50.

We also show debt coverage ratios in Tables 1 through 3. The debt coverage
ratio decreases when interest payments are no longer tax-deductible. Bondhold-
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ers would hold securities that are subject to a somewhat higher risk of default
because the priority of the bondholders’ claim has been reduced as a result of the
change. This would adversely effect the market price of the bonds and require the
company to make higher coupon payments when debt is issued in the future.
Since we are assuming risk free debt we will not attempt to model the effect of the
decrease in the coverage ratio.

Size of the Redistribution

As Cutler (1988) and Downs and Tehranian (1988) point out, it is very diffi-
cult to estimate the impact of tax policy changes on the stock market. We use the
MM methodology to estimate the maximum impact that changing the deductibil-
ity of interest expense would have on stock prices. According to the Federal
Reserve Board, the amount of corporate borrowing outstanding in the U.S. at the
end of 1995 was $2,849 billion. If we use an effective tax rate of 25% and assume
tD from (1) holds for risky debt, then the maximum value of the tax shield would
be $712 billion. A reduction of this size in the market value of corporate stock
would approximate the stock market crash of October 1987.

Several factors diminish the actual value of the tax shield. If stockholders
discount the value of the tax shield because of its problematic nature, then this
would reduce its value, and the actual impact on stockholder wealth would be
considerably diminished. In addition, the growing impact of the alternative mini-
mum tax has reduced the value of all tax preference items and would reduce the
value of the tax shield if the firm has tax deductions it can not currently use, The
nature of the tax law change could also reduce the impact on shareholders. For
example, if the corporate tax is replaced by a VAT or national sales tax then the
corporate deferred tax liability would be eliminated, and the balance of this ac-
count would be transferred to retained earnings and would increase stockholder
book value. This would increase shareholder wealth and offset the loss of the tax
shield. Givoly and Hayn (1992) estimate that investors treat the deferred tax
liability as if it were worth 40 or 50 percent of the balance sheet value. Any
policy change that reduces or eliminates the deferred tax liability would thus in-
crease the value of the firm for the shareholder. The flat tax proposal of Hall and
Rabushka (1983) would incorporate other changes that would tend to increase the
value of corporate securities. These changes include the elimination of the capi-
tal gains tax and taxes on interest and dividend income.

Summary and Conclusions

Summary

This paper considers a tax policy alternative that would eliminate the interest
expense as a tax-deductible item for U.S. businesses. We examine this policy
change in a tax-revenue neutral setting. This results in a decrease in tax rates
since taxable income is increased. We use two assumptions concerning economic
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markets and compare the results to the present corporate tax code. Scenario one
assumes that prices are sticky and would not change because of a change in the
tax code. Scenario two assumes that competition by companies with low lever-
age would lead to reduced prices instead of excess profits. The new tax policy
would have the following results under scenario one:

1. Total corporate earnings would remain constant under constant sales.

2. Unlevered firms and firms with less than average leverage would enjoy
increased EPS. Firms with greater than average amounts of debt would
have lower EPS. The average firm would have constant EPS. This will
result in a transfer of wealth from the shareholders of firms with above
average leverage to the shareholders of firms with below average lever-
age.

For all levered firms the value of the debt tax shield is lost.

4. All firms will receive an increase in value based on the size of the extra
earnings received by the unlevered firm due to the tax rate decrease and
sticky prices. In the case of firms with below average leverage, the value
of the windfall profits could exceed the loss of the debt tax shield.

Under the perfect-competition conditions of scenario two, the following would
occur:

1. If unit demand is constant, total corporate sales and earnings would de-
crease as a result of price reductions.

2. Unlevered firms would have the same EPS as under the present tax policy.
Alllevered firms would experience a decrease in EPS and a loss in value.

3. The loss of value for the stockholders of levered firms is greater than
under scenario one due to the loss of the tax shield and no benefit from
sticky prices.

4. Consumers receive a transfer in wealth from shareholders, in the form of
lower prices whose present value is equal to the present value of the lost
tax shields.

Under either scenario the following will occur:

1. Corporate debt would become more risky due to the reduction in priority
of payment.

2. The WACC would increase to the discount rate appropriate to the riski-
ness of earnings stream. The average cost of capital would therefore
increase. Leverage is still able to increase the risk and return on equity
capital, but will not lower the WACC.

Which is the more likely scenario? The answer to this question could vary
from industry to industry depending on the degree of competition present in the
industry. In highly competitive industries with generic products, the result should
approximate scenario two. In less competitive industries, the result would ap-
proach scenario one.

W
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Implications for Managers and Policy Makers

The results that we show in our analysis have important strategic implica-
tions for decision makers. The Tax Code is a significant factor in the business
environment. A change that eliminates the tax deductibility of business interest
expense will have several impacts on businesses. According to MM, an immedi-
ate impact would be the loss of the value of the tax shield. The loss of the tax
shield will have a greater impact on highly levered firms and cause decreases in
the value of these firms. In the example we use above, the stock price of the
highly levered firm went from $15 to $10. This was under perfect market condi-
tions in an industry where an unlevered firm will set product prices.

In the real world we would not expect to see such large changes. All firms
use some leverage and perfect market conditions do not hold. However, our re-
sults lead us to predict that firms with relatively high amounts of debt in their
capital structure would restructure to lower levels of debt if the proposed tax
change had a high likelihood of being implemented. This type of restructuring
could have enormous implications for the capital markets since large amounts of
debt would probably be retired by raising additional equity capital. A simulta-
neous change that makes dividend income non-taxable for investors would make
it easier to raise equity capital and reduce the upward pressure of the cost of
capital.
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